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OBCAJlHOfl KOnOHHbl. wonoiaicmeo no- 
nuft cepaeiHBK, Ha Hrameft xohto Koroporo 



aaKpenneHa nopHHpywflafl ronoBKa c pacnw-^ 
psnouHM jtoHjcoM, npo*wn>Hy» *py6y c 
BepxBBM yndpoM W ycTaHoatomaiA Haa bhm ; ^ 

MOpb, COCTOfllflHR H3 B6pXHOTO H KH3KB6TO 

kookjxob, nonocn. Mexcay kotopmmh cooetaetm 
c nonocrt» cepflo^HHEa, oran a » 
m e o c » r©M f ito, c nenb» ynpomeima. 

KOBCTpysliHH H HOBMUIOOTB 3$t* KTHBHOCTH 

cro pa6ora 3a cner wciraoiewffl noBpe*tt*- 
HHfl ofibanaoft ■ kwiohim aTOP^*??** 101 ^; "S-.^rS 

>OTaUOBA8H O . B03MOOKHOCTBK) ^OCGBOrO TOp*- ^ 

Mememtfl mom> cejweHHHxa h no;stpy»a!HeH 
6 o6enxcTopoH f npw 3tom Bepximfl « wdkhhII 

KWCyXH flKOpfl.CBB^eHM COOTDeiCTBOHHO He- 

^ co creHKHMH Kwcyxa h cepnentniKa oaM- , 
iHyxwe KflMejai, coeiDnwHHWO c nonocTMO . 
cepaeieHxa. a Mowy ynopaMH paaMemenu : 
caMoynnoTBSxnmecsi MOH*em, Koropue b y 
nepa5oMeM noncmcemm. pacnonoxeHH BHyrw 
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HooGporeHwe othxhKi« k n^ieraDoAO- 
•'- tibidaxineft npoMumneHHocrK m moxcot 6un> 
Vn;:. McnomoooaHo npn ycTaHoaice mbtoxlttm moc kkx 
n/iacTwpefl b Mecrax HapyuieHMft ropMQTKMMo— 



nnor coGrfl riiApaBnwsecKyio xaMepy 7, 
cooCaaoHH>io c nonocrtw 8 cepaeHHiiKa 1 
nocpeocrsoM paoHaju>Ki>Dc xananas 9. 
r^noflBywrnae ceKropw.5 d pa6oneM nono-,^. 
I CTtt^o&aflHUX* koaohh h^Wvx # boa»hux m 5 )Kemtii onpeaenwior HapyxHufl ahbmbtp nop- 
! ^ ~* - ^r.^...- • v Ha.^icoropiaft^paBeH^BHyTpeHHeMy AHaMetpy . 



^MaBecnio jcrpoftcrao arw peMOHra oo- 
^W^xdaoukUi ^ coA€pMcajnee',npo<t)H«fcHMfl 
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10 HeHHWfl C -b6eHX CTOpOK JIKOpt, COCTOSWlMftf^ v 

J' H3 onyx KoxyxoB: BepxHero 12 h rooKnero 
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f ^ ; MKpenjieHa AopmipyiouaiH ronoBxa'c pacta up a- 20 
•^S^iobhm KoiycoM, . npcxfrHnwiyio • '^y6y c Bepjc- \;> 
Sf^v'HHM ynbpoM m ycraHORnemoift -mba hhm sucopt*, : 
. 'y&r^- coCTonmH* H3 aepocnero H WWHero Ko*yxoB, 



l , _ 5 MOKAy^caMoynnoTHHiauHMMCfl MawKeraMH 14. 
- « * 1 5 s cooaaeW ~ c nonocTbio 8 nocpeA-* 
ctbom paAHQjitJibix KB Han OB 21-23. 
HkmckhA KpHeu cepae^HMKa oKaHMKBaexcfl 



.. .'f^f^nossocTb MOKAy KoropbiMH coo6weHa c no- 
,: HeAOCTBTKOM yxaaaimwx ycrpoflcxB bb- 

JlWeTC« ^CyiDMCHOCTb KOtKripyKIWH^H^BOOMOaC- 
ko^OBj^ 




Hem, h :»o*pe re hh« - y npometwe k oHcrpy k- 
mra h noBtonetuie 3c}xJ)eKTWBH£>crH ero pa6or- 

3a CMer MCWiioHemifl noBpejKAetmn oGcba- 
TOflViawioHHH ; wkop€m. ^^^Pv^^^ - ■ pan^anbHbie kbhwiw 21 - 23 h 9 
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YcrpoftcTBO cnycKaercfl b CKaajKHHy Ha;^g^ 
kohokhc MacoCHo- KOMnpeccopmjx Tpy6 26. ■■. 
25 Ha cepAesHuxe 1 hba h hoa HKopeM pacno- : , 
• jiwiceHM npywfHbi 27 \i 28. 
. '4<^^^CTpoflcTBo pa6oraer cnwyKDiHM o6pa- * v A J 
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29 Ha HacocHo-KOMnpeocopHiOc Tpy6ax i6 f /; 
b Koropoft co3Aaior ABBneHwe nyreM aa- :; 
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SyiOBWMH CO^CTBHKBMll KOKyXai : H CCpAG'fHH-* 

^W^M^WKHyrwe Kawepw, coeAHHeHwwe c no- 
*nocn>K> cepAeiHHxa, a ^ejKAy ynopaMH 
paaMemeiof caMoynnprHsncctHecfi ' Maiwe- 
tu, Koropwe b HepotSoncM nono*emn pacno- 45 

<10*£KLI BHyTpH K03KyXOB. 

^Ha 4>Hr.. 1 H3o6pa3KeHo ycTpoftcTBO, 06- 
whA jbha; hb *Hr. 2 - ro ace, b HaMajifc- 
^HWfl^MOMeHT AopHoaaHHSi; Ha <|)Hr. 3 - ce- 
^eHHeiA-A£Hlaj4»Hr. 1; Ha *«r. 4 - ceie- 



27 28^BMiraioicsi.B npotiiBononojitHwej^^M 
CTopoKki ao nomioro cxarvw noc^eAHHX h : ^ vV;^ 
ocBo6o)KAaioT ynnonrarenbHtie MaHncerM | 
1*4 h 15, xoTopbie pacnpaMnnncb, ynwpaior- 
cfi b o6caAHyw Konomiy 29. o6pa3y« c ee 
cTeHKoft rHApaBnusecKyio KaMepy 30. Hoa ; . 
AaBJieHMCM^xcHAKDcru ynpyraa A«a4>parMa 4; .| 
fle^pMwpyeicfl H - nepeMemaer noABWKHbie ^ 
cearopw S^a'o ynopa- orpaHH«maaioiuiix BHCTy-0 
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penjieH.'c noABKJKHMM paciuHpaioinHM.^KOHy- 
toS?|2|^pi^pyK^ 

^roTPporo oaicnioMeHM ynpyra5i v A«a4vpflrMa 4. 
npABH3KHwe ceKTopbi 5 h noABH^oiMe Konb- 
UB 6. npocTpawcTBo, orpaHuneHHoe Kopry- 
com 3 h ynpyroft Aua^parMoft 4 # npeAcra* 



ycHAHsi, co3AaBaeMoro no«yxoM 13, Hepe3 
^npysKHHy 28S)^ ria ^ hoabh^khhA ynop 11 ^; 
55 i nepsoiia Hajimbifl ; MOMeHT. nepeMemae tc^phi 
Hae33KaeT hb pacuwpflKiuHH KOHyc 2 h toe- 
4x>pM»pyercfl (cm. hb 4mr. 2). npoucxoAHT 
icaK 6w 3awiHHHDaHHe npotj^nbiiort tpy6w 
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_/ lO b oGcantoft Kaaomte ^0. Zlviec aa csor 

\,jr* : noBuui* iHfl naanenHH b Kastepe 30 coanaeT- 
^fet^ ycHJiHe a/N . nporacKHBaHKj? aapHHpyiaueA 
ronoBKii c KOHycoM 2)no;Bceft nnune npo- 
$hjo>hoA Tp>6bi7iO, npn icoropoM BMecre 5 
c cepaeHHH kom^ HBHWHawr •noaHMMan 3 cfljy;; y 
/xeVajm 27 ;f 6pi^l 4; OaHOBpeMeHHo'i ■«' . 
He c mix aji ABBneKHP-- ptipyGax, c noMomwo { 
^ToneBofl CHcrewu (Be K H3o6peoKGHa) hbcoc- 

J «D-KONmpeCC0pm^; Tpy6SM 26 C03nOK)T ^> : 10 

flonomwTejibm^HaTnr^ripH 3tdm, nepeMe- 
maicH BBepot^^^2?npexiBapHTenbHO ;-rM;>^- 
pacximpfleTynpo<^^My^rpy6y 10. Bcne^p^. 
oa % ; KOHycoM\2^^^>^^iwoflH r cfronKmpyKtimfl f '.' 

flOpH C HBpyjICHblM^flHaMeTpOM, HecfooflHMWM 1 5 

itx/in noJiHofi ne^opMauHH npo<]>HJU>HoA TpyGbi , 
;y lO.BMyrpH peMOHriipyeMofl Tpy€u m o6ecne- 
seHKfl nnoTHoro KOHTaKTa MOKiiy hhm. Bi£. 

fig' %^$?v^.^. \ygl : - - 
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np;>uecce npoxo*<aeHtifl ncmyca m aopti\ 
pe3 rpytSy noc/ieanns yaepKMaaercn or cmb- 
aiGKHfl ynopoM 11.: * . ! 

Flo flocntaceHKH pecwHp»iauwM kohjcom 2^ ( H 
ynopa 11 nocneaimfl n nercuiH 28, 13^1T^§^ ; }4%\ 
h .15 raioice 6ynyr nepcMemaTfcc« w^PK*;^^^^^ 
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npn aroM no/i AGflcrBHeM cwi ynpyroft JiefM^V- 
4>opMaixHH npyxHK 27 u 28 icoacyxH 12 ^^f^^f^ I 
h 13 ABHraioxcsi HaBcrpeny npyr apyry H;^ • ; 
3aicniOHaior a ceoV^ynrtorHHrerarfaio MamKe^j 
ru 14 h 15; riocne aroro ycTpoAcTBojiw 
BJiexaior H3 ckbcokhhm. 

npeanaraeMoe >crpoflCTBo HMeer npocryioj££J 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2] . 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1 ; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 1 1, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 1 5 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 11. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 
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Fig. 3 
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